To analyze the evolution of catastrophic health expenditure and the inequalities in such expenses, according to the socioeconomic characteristics of Brazilian families.
Catastrophic health expenditure (CHE) is defined as the spending on health that exceeds a pre-defined percentage of a household's total costs and its capacity to pay. 19, 21 The literature indicates different forms of calculations and cutoff points for estimating CHE, 1, 6, 13, 19, 21 although there is no consensus over the most adequate form to be used in studies regarding this subject.
However, regardless of the method selected for its calculation, CHE has great repercussions on people's lives, discouraging them at times from using health services and resulting in their non-adherence to medicinal therapies and postponement of physical examinations, consultations, and necessary procedures.
a In addition, this may result in a reduction in consumption of the goods and services essential to people's daily lives, thus exposing families to social risk and quite often to economic ruin.
INTRODUCTION
Family health expenditure in Brazil is especially concerning. Between 1995 and 2010, an increase in public health expenditure was observed; however, this was accompanied by greater expenditure by families and organizations with health plans and in direct costs. 8, 9 Although the country possesses a public health system boasting universality, integrity and equality, it is one of the few in the world where the private health expenditure surpasses government expenditure. a Multicentric research conducted by Xu et al 21 analyzed data from 59 countries and classified Brazil as second in terms of percentage of population with catastrophic expenditure (10.3%). However, other studies analyzing CHE exclusively in Brazil used different forms of calculations for obtaining the indicator and reported lower figures compared with those reported by Xu et al. 21 According to the data from the 1998 National Household Sample Survey (PNAD), the prevalence of catastrophic expenditure is 3.7%. 6 Analysis of the The socioeconomic level of families is intimately linked with the risk of CHE and family impoverishment. Those families belonging to the lowest quintiles of income present a greater risk of incurring CHE and impoverishment resulting from such expenditure is more common than that in families belonging to the higher income quintiles. c Disparities in social, economic, and environmental conditions in different regions may play an important role in the risk of incurring CHE. 2, 17 To analyze data regarding catastrophic expenditure in the country, its evolution throughout the years, and its distribution according to socioeconomic strata of society is of fundamental importance, both for the development and evaluation of health policies as well as for the efficient management of programs intended to reduce the magnitude and inequality occurring from such a phenomenon. The objective of this study was to analyze the evolution of CHE and the inequalities in these expenses according to the socioeconomic characteristics of Brazilian families. The methodology used by Xu et al 21 (2003) employs the concept of the capacity to pay, defined as the subtraction of subsistence (se) expenses of each household from their total costs. When the figures derived from this operation were negative, the expenditure in subsistence was substituted by the expenditure on food in the equation. The subsistence expenditure, in turn, was equal to the average expenditure with food for the households among the 45 and 55 percentiles in expenditure with food (lp) multiplied by the number of residents in each household (size) to the power of beta (β), i.e., if se = lp * size β . 21 The figure for β was obtained for each biennium of the POF by regression of fixed effects, where the outcome was the logarithm of household expenditure on food as a function of the logarithm of the household size. CHE was considered to exist when the coefficient of the division of total health expenditure by the capacity of payment was equal to or greater than 20.0% and 40.0%. (2003), the CHE was calculated by dividing global health expenditure by the total household expenditure, discounting in the denominator the amount spent on food (χ 100). The cutoff points used to define CHE were ≥ 10.0% and ≥ 20.0%.
METHODS

Data from POF conducted in
Finally, using the variation of the Wagstaff & Van Doorslaer 19 methodology, CHE was calculated considering the total health expenditure as the numerator and total household expenditure as the denominator (χ 100) with cutoff points of ≥ 10.0% and ≥ 20.0% to define the outcome. 7, 12 The socioeconomic variables used were the academic level of the head of family and the domestic economic index (DEI). 3 The academic level was obtained in the completed years of study and categorized from zero to four, five to eight, nine to eleven and twelve years or more. The DEI was calculated according to a proposal by Barros & Victoria 3 (2005) , considering for analysis 12 assets available in the household and the academic level of the head of family. Thereafter, the variable was categorized in quintiles, with Q1 being the quintile with a worse socioeconomic situation and Q5 the one with the best socioeconomic situation.
The prevalence of outcomes according to each methodology employed was described for all categories of socioeconomic variables in the study. The estimates were generated for both biennia of the POF as a means of comparison. The linear tendency test was used to test the difference between the prevalence of CHE among categories of socioeconomic variables.
In analyzing the socioeconomic inequalities in catastrophic expenditure prevalence, the following measures of inequality were used: (i) relative difference between rates, calculated as the difference in proportions of outcomes among the extreme socioeconomic groups; (ii) ratio of rates, division among proportions of outcomes of the worst socioeconomic level by the proportion of the best level; and (iii) concentration index, calculated for the DEI by means of the relative and accumulated frequency of catastrophic expenditure in the population by applying Brown's formula
, where y is the population's accumulated frequency, and x is the accumulated frequency of the population's CHE, sorted by socioeconomic variables. 15 The graphic representation of the outcomes distribution was also performed according to their concentration curves. They represent the cumulative distribution of each outcome according to the population's cumulative proportion. 20 The data was analyzed resorting to the statistics program Stata 9, considering the effect of delineation of the study and sample weightings.
RESULTS
In 2002-2003, 78.0% of the researched households were concentrated in urban areas, 26.1% were families led by women, 40.2% had children, 24.0% were senior citizens, and 60.2% of the heads of family were over the age of 40. In 2008-2009, there was an increase in the number of households led by women (30.5%) and by people over the age of 40 (64.1%). Simultaneously, there was an increase in the proportion of households with senior citizens (27.1%) and little change in those with children (40.7%) and located in urban areas (76.7%). . The smallest prevalence was observed in relation to the capacity to pay, whereas the greatest was in relation to total expenditure net of food. When CHE was calculated in relation to total consumption, the increase was of 25.0% at the cutoff point of 10.0%, reaching up to 62.0% when the cutoff point was considered to be 20.0%. When CHE was calculated by subtracting food costs from total expenditure, the variance was 18.5% and 37.0% at the cutoff points of 10.0% and 20.0%, respectively. Finally, when the capacity to pay was included in the calculation, the increase in the proportion of households that incurred CHE was equal to 42.0%, using a cutoff point of 20.0%, and it was 100% when the cutoff point was 40.0% (Table 1) . When analyzing CHE according to socioeconomic conditions, it was verified that the expenditure was greater among the poorest, except at the cutoff point of 10.0% for the two outcomes in which it was used and among those with less schooling except at the cutoff point of 10.0% for the year of 2002-2003 (Tables 2 and 3 ).
Analysis of the DEI clearly indicated a socioeconomic gradient, varying from lesser prevalence in the mostfavored quintile (Q5) to greater prevalence in the poorest (Q1) ( Table 2 ). In addition, the positive variation in outcomes between the investigated biennia was greater in the poorest strata of society.
A similar phenomenon was observed when schooling was used as a socioeconomic factor. Approximately one in three households in which the head of family had up to four years of education incurred CHE in 2008-2009, when the cutoff point was 10.0% in the calculation where the denominator was the total expenditure net of food. That amount was 35.0% greater than that observed in the previous biennium for the same socioeconomic group and 43.0% greater than that identified for the same period among those with higher schooling (Table 3) . Table 4 socioeconomic inequality was identified in this prevalence, which was higher among the poorer households, which were led by less educated individuals. The prevalence of CHE found in the current study was similar to those verified in the country by Barros et al, 1 Diniz et al, b and Knaul et al 10 and differed from studies by Xu et al 21 and Bos & Waters. 6 The differences occurred, mainly, due to the use of different databases for estimating national expenditure. Xu et al, 21 who reported a CHE of 10.3%, employed the Research about Living Standards, which was conducted in 1996-1997 and included 4,800 households, without national representation. On the other hand, Bos & Waters 6 used data from the PNAD without considering non-monetary expenditure and reported the prevalence of CHE between 3.7% and 20.0%, depending on the definition and cutoff point of the outcome. The POF, besides considering non-monetary expenses, employs a level of detail in capturing expenses and incomes which is unparalleled in any other national research; therefore, it is the most indicated base for studies on expenditure and incomes of Brazilian families. As expected, the different forms of measuring CHE had a direct impact on the estimated outcomes. Diniz et al b also reported an expressive variation in the prevalence of catastrophic expenditure depending on the formula or cutoff point used. The smallest estimates of CHE were observed logically when the cutoff points were the greatest. Besides, the formulas which used total health expenditure in the numerator and payment capacity in the denominator were those which presented the greatest percentage of CHE. Each calculation method expresses different methods of observing the phenomenon, and there is no consensus over which is the most adequate or which estimates the outcome with greater precision. Meanwhile, the clarity in defining the concept is fundamental as well as the calculation method and data collection instrument to allow the use of this measure by monitoring studies of health expenditure, subsidizing, and evaluating public policies.
In the period under analysis, the average monthly expenditure in health increased by approximately 5.0% in the country, with medication and health plans as the main items, corresponding to 76.0% of private health expenditure in 2008-2009. 9 In addition, both presented an increase in Brazilian family expenditure between the analyzed biennia (9.0% in case of medication and 25.0% for health plans) 9 and were composed of items that substantially compromise their income. 5, 16 Regarding medication, the difference may be explained by the aging of the population, the increase of the prevalence of chronic diseases, difficulties in accessing products in the scope of a Brazilian Unified Health System (SUS) and by the increase in their use due to the incorporation of new therapeutic products. The analysis conducted with data from the 2008 PNAD verified that only 45.3% of the SUS users, who received prescription medicine in the system, obtained all their medication free of charge. Among those who did not receive them via the UHS, 78.1% had to acquire them from the private sector. Although the program's target audience is the part of the population using the private sector and has financial difficulty in acquiring medication, it became an option both for the users of the private network as well as for the users of the public network who do not obtain their medication free of charge.
14 In a few states and regions of the country, approximately 70.0% of people assisting in the PPP belonged to the population of the public health network, which should have obtained their medication free of charge at the health unit where they were assisted. 14 As such, bearing in mind the aim of mitigating private expenditure on medication, this policy may be directing users from the public sector toward the private sector, with a potential impact on the prevalence of CHE. Therefore, there is a need for additional studies to evaluate such a possibility. Anyhow, the financing capacity of the public sector must be improved, resources must be used efficiently, and an adequate system of the supply of consumables must be structured. a Domestic economic index (DEI) in quintiles, in which Q1 corresponds to the poorest and Q5 to the richest. The comparisons were conducted from Q5 in relation to Q1. b E1 = 0 to 4 years of schooling; E2 = 5 to 8; E3 = 9 to 11 and E4 = 12 or more. The comparisons were conducted from E5 in relation to E1.
Regarding health plans, between 2000 and 2012, there was a substantial increase in the covered population, varying from 18.1% to 25.1%. g In Brazil, the private market for health plans has been set up as a parallel system that competes with the SUS, when in fact is should simply be complementary to the SUS.
Although the monthly fee for these plans is an expense that is part of the household budget, the system of co-payment is ever more common in Brazil and, in some cases, may lead to costs that are greater than people's capacity to pay. A study conducted with data from the POF 2002-2003 indicated that the coverage per health plan was not sufficient to safeguard families against CHE. 1 Finally, we can observe a growing prevalence of chronic diseases and the incorporation of new therapeutic technologies of elevated cost. Diseases that demand long-treatment times and resources of high technological density have become predominant, thus decisively compromising family budgets. Although the SUS contemplates universal and integral treatment, it is notorious that Brazil possesses a subfinancing of the public health sector when compared with other countries, 23 thus compromising the public system's capacity to comply with quality and its principles. Consequently, a part of the population returns to the private health care sector in search of answers to their needs, increasing private expenditure, which proportionally in relation to their income may penalize the poorest. While France invested 11.9% of its GDP in 2009 on health, the United Kingdom used 9.8%, New Zealand 10.0%, and Canada 11.4%, Brazil only invested 8.8%, 23 where less than half of this amount was derived from the public sector. In Brazil, the proportion of public expenditure in relation to the total health expenditure (public plus private) was only 43.6%, whereas in Canada this figure was 70.6%, in France it was 77.9%, in New Zealand it was 83.0%, and in the United Kingdom it was 84.1%. 23 According to a study by Xu et al, 22 the incidence of financial catastrophe is inversely proportional to countries' financing of their health systems, with a greater public financing an important measure in combating CHE.
Besides the increase in CHE, we identified inequality in its distribution. Although the richest quintile spends about 10 times more on health than the poorest, 9 the prevalence of CHE was superior among the poorest quintiles. This result is in accordance with the literature, as observed in China, 11 Argentina, 21 Mexico, 21 and Burkina Faso. 17 The CHE was inversely proportional to the socioeconomic level of those countries, with an increase in expenditure among the richest, whereas the economic cost supported by that group is proportionally smaller. 11 Among the poorest, the need for use and consumption of health goods and services associated with an inadequate health system for their needs, leads to greater costs, and they are forced to access private services.
This perspective of high private expenditure has a great impact on the general population, leading to many not using the health services even when necessary and even to cut back on important expenses for their subsistence to maintain access to the service and to adhere to treatments. 18,a One of the limitations of the current study is the restrictive recording period of the collection of health expenditures. When only considering the last 30 days in the case of medication and 90 days for other health expenditure and the observed annual value, one can underestimate or overestimate expenditure estimates. Further, expenditure and income were self-referred, and reported values may have not been the real figures.
Besides the relevance of the SUS as a social policy in Brazil and the improvement of its management and the quality of its services since 1988, it is still insufficient to protect families from CHE. To reverse the regressive structure of health expenditure of families with the worst socioeconomic conditions, one must guarantee access to health goods and services, especially medication, which represents a large proportion of the expenditure of these groups, b by means of financing and efficient management of pharmaceutical services. The SUS user within this system should be guaranteed access to professionals, technologies, and necessary supplies for the promotion and recovery of their health as well as disease prevention. All actions promoting greater access and guaranteeing the integrity and capacity for resolution within the SUS have a strong potential of minimizing CHE because they limit the need for people to resort to the private sector. Access to the SUS has been communicated as a protection factor against catastrophic expenditure, whereas this is not directly observed in relation to health plans. 
